Histone gene (H3) expression in chemically transformed oral keratinocytes.
The hamster cheek pouch is an excellent target tissue for the experimental study of oral carcinogenesis. In the course of searching for molecular alterations during the malignant transformation process, the necessity for a molecular marker for cellular proliferation became apparent. In this report, we show that the cellular level of the histone H3 mRNA is valid as a molecular index of proliferation for cycling cell populations. H3 is known to be proliferation dependent for its expression in cultured animal cells. This study shows that H3 retains its cell-cycle-dependent expression in chemically transformed oral keratinocytes. The onset of H3 mRNA synthesis couples to the onset of DNA synthesis (S-phase). The cellular level of H3 mRNA therefore is proportional to the fraction of cells in the S-phase of the cell cycle. This conveniently allows us to correlate, in asynchronized cell populations, the expression of cellular genes to their proliferation rates. We demonstrate the usefulness of this proliferation marker by presenting data that different chemically induced oral carcinomas, but not normal cheek pouch tissues, contain readily detectable levels of c-Ki-ras proto-oncogene mRNA. Probing the same RNA blot to quantitate H3 mRNA levels allowed us to conclude that the high levels of c-Ki-ras mRNA in tumor tissues was likely due to the increased growth rate of the tumor tissues and not due to the deregulated expression of this cellular-proto-oncogene.